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Abstract 
The amount of precipitation mostly depends on geographical conditions and planetary factors. In Turkey, topographic properties i. 
e. altitude, aspect, direction of mountain ranges and continentality conditions are responsible for the distribution of precipitation.  
In the selected some meteorological stations, there are great seasonal differences in amount of precipitation according to 
geographical region of Turkey. In the every meteorological station, the rainy day numbers and amount of annual precipitations 
change in a great extent year by year. The differences between the amount of the minimum and maximum precipitation attains 
three fold. For example, annual minimum and maximum precipitation changes between 600-1891 mm at Antalya, 361-1050 mm 
at Izmir. The trend of seasonal, annual precipitation and changing of rainy day numbers are remarkable. In the recent years, 
rainless day numbers have increased in the southern part of Anatolia. But generally rainless day numbers have getting decreased 
in the northern part of Anatolia.  
Other important situation, there is a decrease trend in the normal rainfall categories when the heavy rainfall categories have 
increased in the Mediterranean climatic conditions. Therefore, daily rainfall amounts are in increasing trends. The increases of 
heavy rainfall have led to torrential floods causing heavy causalities in the area. 
The changes in the amount of annual precipitation play an important role in the environment assessments. 
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1. Introduction 
The amount of rainfall, numbers of rainy days, and distribution of precipitation are determined by atmospheric 
circulation conditions and topographic factors. Generally most of precipitation is produced by frontal activities in the 
Anatolia. But its distribution is mostly related to the topographical factors. 
Atmospheric Circulation Conditions: These conditions differencing between winters and summer periods are 
indicated below:  
During winter period: This period covering from October to April tropical (cT, mT) and maritime polar (mP) air 
mass occupy all part of the Mediterranean Region. During this period the fronts interface between cold and humid air 
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coming from the northern sectors and the humid and warm air mass moving from the south  are common (Fig. 1).  
The cold and warm fronts are responsible for the precipitation falling along the coastal belt of the Turkey, while 
inner part of the Anatolia receiving low precipitation is related to the invasion of the polar air mass  coming from the 
NE direction (Fig. 1).  
During summer period: This period covering from May to September all part of Turkey, except for the Black 
Sea coastal area, occupied by the tropical (cT) air mass, is hot and rainless. In this period, there is a dominant wind 
blowing from the high pressure which is located NE of Balkans to the low pressure centered in the eastern 
Mediterranean Sea and Iranian Gulf. The rainless period is dominant all part of the Anatolia, expect for Black Sea 
coastal area due to the tropical air mass. Therefore rainfall amount is very low in this period [7, 2].  
However the cyclones coming from the Black Sea lead to mostly orographic precipitation in the coastal belt of 
Black Sea. Indeed the cool and containing rich water vapor air mass coming from the Black Sea cause the orographic 
precipitation in the upper part of the north facing slopes of the northern Anatolia. NW part of the Anatolia sometimes 
is under the influence of maritime tropical (mT) air mass coming from the NW Europe, but southern part of Anatolia 
is occupied by the continental tropical air mass coming from the Sahara and Arabian peninsula. 
 
Fig. 1. General view of frontal systems during the winter period (Atalay, 2004). 
Topographic Factors: Turkey displays a great variation in topography and special land-forms. Mountain chains, 
extending over hundreds of kilometers, cover large areas in the north and south, and also vast plains occur within the 
tectonic basins, in the lower part of Anatolia, and tectonic corridors extend along the fault lines in the northern, 
eastern and western part of Anatolia.  
The northern Anatolian Mountains abruptly rising from the sea level extend along the coastal belt of Black Sea. 
These coastal mountain ranges rise over 3000 m, but this mountain ranges have been deeply dissected by the rivers 
and there are great altitudinal differences attaining over more than 1000 m between wide and deep river valley and 
the upper part of mountains. 
The second main orogenic range, rising abruptly along the Mediterranean Sea, is the Taurus Mountains. The 
western parts of the Taurus Mountains have been dissected by the vertical tectonic movements producing deep and 
large depressions in which tectonic-karstic lakes were formed [1]. 
These topographic conditions affect the moving of air masses from the sea to the inland part of Anatolia. 
Therefore the northern slopes of Northern Anatolian Mountains and the southern slopes of Taurus Mountains prevent 
considerable the fronts both in the north and in the south. For these reasons, the amount of precipitation of the 
interior part of Inner Anatolia is less than that of coastal regions in Turkey.  For example the amount of mean yearly 
precipitation of Rize city situated on the eastern coastal belt of Black Sea is about 2300 mm, but this figure at 
Gümüshane situated within the valley in the south of Kackar Mountains is some 400mm. The same situation is seen 
in the southern part of Anatolia. For example, Antalya which is situated southern part of Taurus Mountains receive 
abundant rainfall more than 1100 mm, but Karaman situated northern part of Taurus Mountain gets some 400 mm 
rainfall. 
2. Aims of study  
The main aim of the study is to determine the trend of annual, seasonal precipitation and numbers of rainless days, 
to indicate the factors relating to the change of rainfall at the selected meteorological stations.  
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3. Material and Methods 
In this study, daily precipitation data, covering the period of 1975-2006 more than 40 meteorological stations in 
Turkey is used. To determine trend of annual-seasonal-daily precipitation, Mann-Kendall-Test trend analysis method 
is used. 
4. General Climatic Properties 
There are three main climate types prevailing in the Anatolia: Mediterranean, continental and Black Sea climatic 
types characterized with humid mild in the lower belt of coastal mountain and humid cold in the upper part of the 
mountains. The Black Sea climate resembles the mild-humid climate prevailing in the Western Europe. Indeed, the 
lower parts of the northern regions of Turkey are under the mild and humid climatic conditions (oceanic climate). 
Cold and humid-semi-humid climate is dominant in the higher parts of high mountainous areas of Black Sea Region. 
The western and southern regions of the Anatolia are under the Mediterranean climatic conditions. And continental 
climatic type prevails in the Inner, Eastern and SE part of Anatolia.  
During the winter period, polar frontal activities produce mostly rainfall dominate on the western and southern 
regions of Turkey. But the northern part of Anatolia and Thrace are generally under the polar air mass coming from 
the continental part of Europe and Siberia. During this period, snow fall and harsh colds take place. Summer period 
is rainless, except for Black Sea Region, due to dominant influence of tropical air masses. But topographic properties 
of Anatolia produce local climatic types in the same regions [2]. 
4.1. Distribution of Annual Average Precipitation 
Generally the distribution of precipitation shows great variation in the Turkey due to the mostly topographic 
conditions. The slopes facing towards the sea both the Taurus and the Northern Anatolian mountains receive more 
than 1000 mm precipitation in general, because of the fact that fronts are intercepted by these ranges. Whereas, on 
slopes facing the inland part of the mountain ranges, and depression receive low precipitation because of the rain-
shadow effect of the mountain ranges.  On the other hand there are significant differences in amount of precipitation 
between bottom land of river valley and the higher parts of the mountains in the orogenic range [1]. For example the 
mean annual rainfall of Coruh valley, in the vicinity of Artvin, the eastern part of Black Sea Region, is about 300 
mm, whereas this figure on the slopes facing north of Eastern Black Sea Mountains is above 2000 mm.  
 
 
Fig. 2. General situation of North Atlantic Oscillation (NAO) index. 
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Fig. 3.  The negative and positive trends according to the long years-annual average precipitation value of Aydin meteorological station  
The other important point is to occurrence considerable changes in the amount of precipitation from year to year. 
For example, annual minimum and maximum rainfall change is 600-1891 mm at Antalya, 361-1050 mm at Izmir. 
This change is related to the frontal activities depending on North Atlantic Oscillation. As a general rule when NAO 
index is positive, generally annual precipitation is low, but when this index is negative the annual precipitation is 
high in Anatolia (Fig. 2, 3, 4).  For example, during the negative NAO period occurred between 1978 and 1980, the 
precipitation amount of Manisa and Aydin is high in the western Anatolia. While, during the positive NAO period 
occurred between 1988 and 1994, the amount of precipitation decreased in the some station in the western Anatolia. 
For that reason it can be said that negative period of NAO corresponds there is high rainy period in the western 
Anatolia (Fig. 2, 3, 4). 
Fig. 3 shows that the mean amount of precipitation of Aydin clearly increases during the negative NAO period, 
but there is a decrease during the positive NAO period. 
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Fig. 4.  The negative and positive trends of annual average precipitation at Manisa meteorological station  
These data indicated that the amounts of annual precipitation generally have decreased in the southern and west 
inner part of Anatolia due to prevailing Mediterranean and continental climatic conditions (Fig. 3, 4, 6).  On the other 
hand, amount of annual precipitation generally have been increased in the northern part of Anatolia due to prevailing 
Black Sea (Oceanic) climatic conditions (Fig. 5, 7). Additionally in some areas, annual precipitation trends are stable 
in the Marmara and Eastern Anatolia Regions. 
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Fig. 5.  The negative and positive trends of annual average precipitation at Trabzon meteorological station 
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Fig. 6.  The yearly changes in the amount of precipitation and its trends at some meteorological stations  
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Fig. 7.  The yearly changes in the amount of precipitation and its trends at some meteorological stations. 
4.2. Seasonal Changes in the Precipitation 
The seasonal distribution of precipitation shows great variations. As a general rule, more than 50 % of the total 
precipitation falls during the winter period covering between October and April, in the Mediterranean climatic 
conditions. Summer precipitation is less than 10 % in same regions while distribution of seasonal precipitation rate is 
approximately equal in the Black sea Region. There is no considerable variation in the Black Sea region. 
As shown Table 1, annual precipitation trends increase and/or positive trends in the Black Sea Region and annual 
precipitation trends show a decrease and/or negative trends southern and inner part of Anatolia. In the autumn period, 
precipitation trend is positive in the Black Sea and Marmara regions, but this trend is negative in other regions of the 
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Anatolia (Table1). 
Table: 1 Mann-Kendall trend analysis according to amount of monthly and seasonal precipitation 
The analysis of the amount of monthly precipitation according to the Mann-Kendall 
   
 R
eg
io
n Meteorologica
l Station 
D
ec
em
be
r 
Ja
nu
ar
y 
Fe
br
ua
ry
 
W
in
te
r
M
ar
ch
 
A
pr
il 
M
ay
 
Sp
ri
ng
Ju
ne
 
Ju
ly
 
A
ug
us
t 
Su
m
m
er
Se
pt
em
be
r 
O
ct
ob
er
 
N
ov
em
be
r 
A
ut
um
n
A
nn
ua
l
Balikesir 
-
1.44 
-
1.17 1.75 
-
1.61 0.10 0.55 
-
1.95 
-
0.23 
-
1.95 
-
0.02 0.86 
-
1.87 
-
0.18 
-
0.41 
-
0.62 0.23 
-
1.35 
Canakkale 
-
0.23 
-
1.49 1.85 0.13 0.32 
-
1.01 
-
0.49 0.13 
-
1.54 
-
0.54 
-
0.13 
-
1.54 0.06 
-
0.16 
-
0.81 
-
0.19 
-
0.16 
Istanbul 
-
1.52 
-
1.39 1.02 
-
1.17 0.58 
-
0.86 
-
1.27 
-
0.52 0.10 
-
1.02 
-
0.11 
-
0.10 0.91 0.49 0.39 0.62 
-
0.29 
Bilecik 
-
1.78 
-
1.01 1.43 
-
0.65 1.17 0.84 
-
1.59 
-
0.19 
-
0.23 0.76 
-
0.73 
-
0.42 1.65 
-
0.58 0.34 1.46 0.29 
Bursa 
-
2.08 
-
0.81 2.08 0.10 0.94 0.36 
-
1.39 0.36 
-
0.13 
-
0.34 0.18 0.49 1.35 0.97 0.88 2.21 1.04 
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Tekirdag 0.55 
-
0.39 2.58 1.36 1.56 
-
0.81 
-
1.15 0.03 
-
0.73 
-
0.89 
-
0.46 
-
1.67 1.19 
-
0.16 
-
0.71 0.18 0.11 
Aydin 
-
1.01 
-
1.39 
-
0.19 
-
1.04 0.00 0.03 0.00 0.16 
-
2.45 0.62 0.93 
-
1.59 0.50 
-
0.26 0.13 
-
0.19 
-
0.65 
Izmir 
-
0.49 
-
1.04 0.78 
-
0.19 0.55 
-
0.49 
-
0.60 
-
0.03 
-
0.81 
-
0.47 1.12 
-
0.78 0.76 0.24 
-
0.36 
-
0.29 
-
0.81 
Manisa 
-
1.98 
-
0.81 0.81 
-
0.75 0.47 
-
0.42 
-
1.46 
-
0.45 
-
1.12 1.51 
-
0.49 
-
1.01 0.85 
-
0.71 
-
0.58 
-
1.04 
-
1.36 
Milas (Mugla) 
-
0.71 
-
1.14 0.19 
-
0.97 0.06 0.39 
-
1.33 
-
0.99 
-
2.36 
-
0.29 1.63 
-
2.35 1.74 
-
0.52 0.49 0.16 
-
1.17 
Mugla 0.49 
-
1.30 0.23 
-
0.45 1.17 0.23 
-
0.84 0.73 
-
1.05 1.29 1.17 0.03 1.51 
-
0.66 
-
0.26 0.10 
-
0.19 
Odemis (Izm) 
-
1.17 
-
1.17 0.81 
-
0.88 0.15 
-
0.50 
-
0.52 
-
0.23 
-
2.67 0.45 
-
0.37 
-
2.25 0.17 
-
0.15 0.39 0.26 
-
0.65 
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Usak 
-
0.91 
-
2.04 1.12 
-
1.10 0.63 1.20 0.47 1.23 
-
0.70 1.35 1.37 0.78 0.59 
-
0.16 
-
0.05 
-
0.06 0.52 
Adana 
-
1.22 
-
1.61 0.39 
-
1.23 
-
0.76 
-
1.54 
-
0.47 
-
1.38 
-
1.54 1.37 0.00 
-
1.12 0.72 
-
0.73 0.21 0.73 
-
1.52 
Antalya 
-
0.06 
-
0.16 
-
1.36 0.03 
-
0.19 1.88 1.31 1.39 0.07 0.92 0.45 1.31 1.39 
-
0.84 
-
0.10 
-
0.06 0.81 
Kas (Ant) 1.18 0.87 0.98 1.11 1.21 1.34 0.51 1.28 0.46 0.11 
-
1.59 0.26 3.35 0.72 1.37 1.67 1.48 
Burdur 
-
0.32 
-
1.87 
-
0.71 
-
0.62 0.75 1.52 0.21 1.26 
-
0.62 0.68 1.77 0.84 0.68 
-
0.54 0.34 0.10 1.07 
Gazipasa 
(Ant) 
-
0.39 
-
2.21 
-
0.29 
-
1.14 
-
0.10 
-
1.07 
-
0.76 
-
0.32 
-
0.81 
-
0.83 1.94 0.20 1.78 
-
0.42 1.14 0.39 
-
0.55 
Mersin 
-
1.85 
-
1.62 
-
0.45 
-
1.14 
-
1.75 0.00 
-
0.15 
-
1.23 1.27 0.62 0.75 2.25 1.87 
-
0.23 0.68 0.45 
-
0.81 
M
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it
er
ra
ne
an
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eg
io
n 
Isparta 
-
0.36 
-
1.12 
-
0.46 
-
1.61 0.46 0.78 
-
0.32 0.59 
-
3.55 
-
3.21 0.73 
-
3.65 0.05 2.45 0.41 1.27 
-
0.73 
Aksaray 
-
0.41 
-
1.75 
-
1.01 
-
1.54 
-
2.03 
-
0.63 
-
0.68 
-
1.64 
-
1.17 
-
0.85 1.08 
-
0.60 0.99 
-
0.50 0.08 0.26 
-
1.56 
In
ne
r
A
na
to
lia
 
Ankara - - 1.14 - 0.47 0.32 - 0.31 - 0.02 - - 1.80 - - 0.31 -
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1.49 2.14 1.12 0.41 0.29 0.05 0.16 0.13 0.36 0.45 
Eskisehir 
-
1.48 
-
1.12 
-
0.34 
-
1.15 
-
1.05 0.26 
-
1.22 
-
1.18 
-
1.25 1.25 0.00 
-
0.36 1.88 0.18 
-
0.21 1.09 
-
1.48 
Karaman 
-
0.84 
-
1.07 1.14 
-
0.84 1.30 
-
1.43 
-
1.12 
-
0.88 
-
0.03 0.33 1.79 0.29 0.88 
-
1.20 
-
0.28 
-
0.71 
-
1.43 
KÕrsehir 
-
1.65 
-
2.24 
-
0.31 
-
2.04 
-
0.45 
-
0.32 
-
0.68 
-
0.26 0.19 
-
0.36 2.59 0.68 0.86 
-
0.71 0.18 
-
0.26 
-
1.43 
Nigde 
-
1.07 
-
0.21 
-
0.29 
-
0.68 0.55 
-
0.86 
-
1.01 
-
1.23 
-
0.52 
-
1.02 0.99 
-
0.29 1.18 0.81 0.28 1.17 
-
0.68 
Amasya 
-
0.71 
-
2.22 0.71 
-
1.23 0.66 
-
0.23 0.41 0.58 0.96 
-
0.88 1.50 0.49 0.81 
-
0.15 0.62 1.10 1.10 
Bartin 
-
1.39 
-
0.52 1.39 
-
0.06 1.20 
-
0.50 
-
0.23 
-
0.16 0.97 
-
1.51 
-
0.62 
-
0.16 1.46 1.36 1.85 3.02 1.65 
Rize 1.72 
-
0.97 
-
0.06 0.13 1.62 0.49 
-
0.49 0.49 0.75 
-
0.19 
-
0.68 
-
0.05 1.95 1.82 0.32 2.21 2.17 
Sinop 1.65 0.03 1.46 2.04 2.14 
-
0.52 0.36 1.43 0.49 
-
0.13 0.00 0.97 2.04 1.33 1.78 3.08 3.15 
Trabzon 0.52 0.75 1.01 1.04 1.74 1.80 0.00 2.43 
-
0.65 
-
0.28 0.42 0.21 0.45 2.14 0.81 2.98 3.60 
Zonguldak 
-
1.01 
-
0.97 1.23 
-
0.26 1.22 
-
0.94 
-
0.03 
-
0.13 2.14 
-
0.84 
-
0.62 
-
0.10 1.59 0.23 1.14 2.35 1.20 
Bolu 
-
1.69 
-
1.36 1.39 
-
1.15 1.26 0.39 
-
1.90 0.10 0.62 0.19 
-
0.50 0.24 0.68 0.65 0.16 0.99 
-
0.19 
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n 
Corum 
-
1.59 
-
1.70 0.42 
-
1.65 0.28 
-
1.01 
-
1.01 
-
0.91 0.13 
-
0.63 0.05 0.23 0.81 
-
1.04 
-
0.18 
-
0.23 
-
1.10 
Agri 
-
1.30 
-
1.82 
-
1.85 
-
2.58 
-
1.44 0.88 
-
0.26 
-
0.10 
-
1.38 0.70 0.10 
-
0.65 1.43 0.52 
-
0.88 
-
0.13 
-
1.48 
Elazig 
-
2.08 
-
0.70 
-
1.38 
-
2.32 
-
0.78 
-
0.18 
-
1.52 
-
1.35 
-
0.47 
-
0.26 2.19 
-
0.24 1.35 1.18 0.36 0.55 
-
0.97 
Erzurum 
-
0.16 
-
1.25 
-
2.32 
-
1.52 1.41 0.08 
-
0.49 0.13 
-
0.86 
-
0.55 
-
0.19 
-
1.31 0.75 0.76 
-
0.78 0.66 
-
0.92 
Malatya 
-
1.52 
-
0.02 1.05 
-
0.68 
-
1.39 
-
0.37 
-
1.54 
-
1.75 
-
1.83 1.89 1.89 
-
1.26 1.95 0.78 0.10 0.65 
-
1.17 
Van 1.49 
-
0.75 0.75 0.78 1.61 0.49 
-
1.85 
-
0.45 
-
1.28 
-
0.21 
-
1.46 
-
0.60 1.33 
-
0.06 0.58 0.15 0.75 
Hakkari 1.54 0.91 0.58 2.04 
-
1.38 0.86 
-
0.16 
-
0.21 
-
1.25 2.69 0.24 0.29 1.48 0.15 
-
1.01 
-
0.97 0.55 
Igdir 0.70 0.78 
-
1.02 
-
0.16 0.55 1.77 0.78 2.24 0.13 0.97 1.70 0.86 0.52 
-
0.79 
-
0.65 
-
0.42 0.81 
E
as
te
rn
 A
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to
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Kars 0.05 0.86 
-
0.31 0.55 1.82 2.56 
-
0.60 1.28 
-
0.39 1.49 1.30 0.97 1.20 1.56 0.99 1.99 1.62 
SE. Gaziantep 
-
1.62 
-
0.11 1.09 
-
0.45 0.45 
-
0.23 
-
1.18 
-
0.13 
-
1.01 1.67 1.78 1.22 1.51 0.97 0.76 1.85 0.81 
    Pozitive trend in the annual precipitation 
    Negative trend in the annual precipitation 
    Stable  trend in the annual precipitation 
4.3. Daily Precipitations 
The number of rainy and rainless days shows important differences in the different climatic regions in the 
Anatolia. For example at Izmir prevailing Mediterranean climatic conditions, maximum rainless days are 319 days 
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and minimum rainless days are 266 days; and maximum rainy days are 100 days and minimum rainy days are 47 
days. When it is examined other station for example in Rize which is under Black Sea (Oceanic) climatic conditions, 
maximum rainless days are 206 days and minimum rainless days are 159 days; and maximum rainy days are 207 
days and minimum rainy days are 160 days. These numbers show that there are important in the differences in the 
rainy and rainless day numbers at the various meteorological stations characterized different region (Table 2). As a 
general rule the highest rainy days occur in the northern part of Anatolia. 
Generally the first category daily precipitation, to be between 0.1 and 10 mm, prevails in the Anatolia. The fifth 
daily precipitation category, more than 100 mm, is very low in the most part of Anatolia. But recent years, 
frequencies of the daily precipitation more than 100 mm have increased probably depending on global warming 
process.  
Table 2.  Numbers of rainy and rainless days in some meteorological stations. 
Numbers of rainy days Numbers of rainless days Meteorological 
Stations  Maximum Minimum Maximum Minimum 
Izmir 100 47 319 266 
Rize 207 160 206 159 
Kayseri 135 84 282 231 
Kars 160 107 259 206 
4.4. Rainy and Rainless Day Numbers and Theirs Trends 
It is presented the conclusions of Mann Kendall trend analysis according to the daily precipitation categories. As 
shown Table 3, during the recent years, except of Black Sea Region, rainy day numbers have getting decreased, but 
the amount of precipitation has getting increased in a day. That is why, when normal rainfall which is between 0.1 
mm and 10 mm is getting decreased. There is an increase in the intensive rainfall and very intense rainfall. Five 
rainfall categories and rainless days of 43 meteorological stations are shown in Table 3.  Rainless day numbers have 
decreased 18 stations which are generally located in the Black Sea region. Rainless day numbers have increased at 25 
meteorological stations which are located in the inner and southern part of Anatolia. Shortly, rainy day numbers have 
increased in the Black Sea region, rainy day numbers generally have decreased in the other regions. 
As shown at the table 3, the intensive rainfalls have increased in the some meteorological stations where rainy day 
numbers have decreased. For example, when the rainy days numbers have decreased, the frequencies torrential 
rainfalls occurred between 10.1mm and 25mm have increased at Izmir, Malatya and Aksaray. According to the 
conclusions of Mann Kendall trend analysis, a somewhat intense rainfall category between 25,1mm and 50mm have 
increased at the Tekirdag, Bursa, Milas, Nigde, Amasya,  Agri, Elazig and Gaziantep meteorological stations, but 
rainless days have decreased in these stations (Table 3). 
5. Discussion
The main findings are presented in the bottom. 
(1) The annual precipitation has decreased at the majority of observatories (in the inner and southern part of 
Anatolia) [5, 6, 8];  
(2) The numbers of rainy days have generally decreased [5];  
(3) The amount of daily precipitation increases have occurred in the last years; 
(4) The results also indicate that extreme precipitation variability and climate uncertainty are established in great 
extend in recent years [4, 5]. 
6. Results
Due to NAO and hot island in the cities, rainy days numbers are in decreasing trend in the Inner, Eastern and 
Southern part of Anatolia, but these figures are in increasing trend in the northern part of Anatolia. During the recent 
years, except of Black Sea Region, rainy day numbers have decreased, but the amount of precipitation have increased 
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in a day (Fig. 9). For that reason, daily normal rainfall category to be between 0.1 mm and 10 mm has decreased 
while other intensive rainfall categories have increased.The increases of high rainy days have led to torrential floods 
causing heavy causalities in the coastal belt of Black sea Region. Shortly following result can be cited in the study: 
There is an increase in the rainless day numbers in the Mediterranean climatic conditions 
There is a decrease in the rainless day numbers in the Black Sea climatic conditions 
Except that Black Sea Region, there are no considerable variations in the amount of the annual precipitation, but 
generally rainy day numbers have decreased in the other regions. 
Daily amount of rainfall is in increasing trend. 
Table 3.  Mann-Kendall trend analysis according to daily rainfall categories 
Rainfall Categories (mm) 
Region Meteorological Station RAINLESS 0.1-10.0 10.1-25.0 25.1-50.0 50.1-100.0 100.1- +
BALIKESIR 0.16 0.08 -0.85 -1.37 -0.90 1.26 
BILECIK -0.18 0.28 0.34 -0.93 0.47 0.00 
BURSA 0.45 -0.93 -0.28 1.39 0.13 0.00 
CANAKKALE -2.23 -2.09 1.28 0.62 0.60 2.65 
ISTANBUL 2.03 -2.44 1.19 -0.76 -0.65 0.00 
M
ar
m
ar
a 
R
eg
io
n 
TEKIRDAG 2.01 -1.46 -1.27 1.86 -0.39 0.36 
AYDIN 1.77 -1.93 -0.83 -1.03 -0.45 0.00 
IZMIR 1.79 -0.85 0.29 -1.24 -0.97 -1.18 
MANISA 2.16 -1.79 -1.13 -0.16 -1.79 0.47 
MILAS (MUGLA) 0.89 -0.57 -1.56 0.62 -3.16 0.00 
MUGLA -0.08 0.80 0.02 -0.91 0.17 0.65 
ODEMIS (IZM) 0.80 -1.25 0.13 -0.78 -0.47 -0.81 
A
eg
ea
n 
R
eg
io
n 
USAK -1.64 2.01 -0.69 0.45 1.48 0.00 
ADANA 2.08 -2.24 -2.22 -0.15 -0.39 0.53 
ANTALYA 1.58 -1.72 -1.01 0.42 0.91 0.88 
KAS (ANT.) -3.02 3.07 0.36 1.39 0.00 0.56 
BURDUR 1.22 -1.75 0.43 0.41 1.66 0.28 
GAZIPASA (ANT) 0.58 0.16 -1.04 -0.30 -0.02 -0.29 
MERSIN 0.42 0.55 -1.87 -0.84 0.91 1.00 
M
ed
it
er
ra
ne
an
 R
eg
io
n 
ISPARTA -2.50 3.38 -0.42 -0.50 1.74 0.00 
AKSARAY 1.79 -0.85 0.29 -1.24 -0.97 -1.18 
ANKARA 1.66 -2.16 -0.34 -0.18 0.82 2.42 
ESKISEHIR -0.47 0.16 -1.38 0.00 0.00 -0.11 
KARAMAN -3.56 1.77 -0.87 -0.95 -1.46 4.16 
KIRSEHIR 0.06 -0.02 -1.43 0.41 -2.02 0.68 In
ne
r 
A
na
to
lia
 
NIGDE 1.71 -1.40 -0.10 0.13 -0.38 -1.54 
AMASYA 1.01 -2.25 0.85 1.15 -0.36 0.00 
BARTIN -1.17 0.02 2.61 0.70 1.93 0.36 
BOLU -0.26 0.91 -0.67 -0.05 -0.11 1.57 
CORUM -0.29 0.21 -1.16 0.75 0.00 0.39 
RIZE 0.65 -0.88 -0.31 1.42 1.38 -0.06 
SINOP -0.98 -0.10 2.26 3.20 1.71 -0.82 
TRABZON -0.75 -0.50 3.01 -0.08 1.52 0.00 
B
la
ck
 S
ea
 R
eg
io
n 
ZONGULDAK -0.63 -0.42 1.07 -0.10 1.77 -1.02 
te
r n A
n
at
o
AGRI 2.78 -2.52 -1.11 0.61 -0.87 0.00 
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ELAZIG 2.55 -2.55 -1.65 0.54 0.49 0.00 
ERZURUM -1.01 1.35 -1.74 -0.45 -0.08 -1.68 
HAKKARI 0.31 -0.73 0.00 -0.16 0.97 0.11 
IGDIR -1.27 1.25 0.88 0.75 0.00 0.00 
KARS -2.40 1.64 2.38 0.64 1.79 0.00 
MALATYA 1.56 -1.40 0.51 -1.42 0.00 -1.29 
VAN -0.19 0.07 0.77 0.48 -0.39 0.00 
SE A. GAZIANTEP 2.50 -2.30 -0.72 2.12 1.54 0.00 
         
   Decreasing rainless days    Stable rainless day numbers 
   Increasing rainless days    Increasing precipitation categories
 
Fig. 8. Distribution of rainless day numbers in Turkey (thick arrows show to have increased rainless day numbers; thin arrows show to have 
decreased rainless day numbers). 
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